Abstract-In this paper, we consider a generalized vector version of Minty's lemma, and then show the existence of solutions to generalized vector variational-type inequality problems for setvalued mappings as an application.
INTRODUCTION
showed the linearization lemma for the scalar case, which have played useful roles in variational inequalities.
In fact, the classical Minty's inequality and Minty's lemma have been shown to be important tools in the regularity results of the solution for a generalized nonhomogeneous boundary value problem [2] and, when the operator is a gradient, also a minimum principle for convex optimization problems [3] . And Behera and Panda [4] obtained a nonlinear generalization of Minty's lemma. E'urthermore, they applied the result to obtain a solution of a certain variational-like inequality. Kassay and Kolumban [5] considered the following Minty-type problem for set-valued mappings with two variables for the scalar case; find an element z E K such that:
sup (.&y-z) LO,
for y E K,
ZET(Z,Z)
where K is a nonempty convex subset of a dual space X* of a Banach space X and T : K x K + 2x is a set-valued mapping. 
where F : X(C IV) -+ RLxn is a set-valued mapping and C is a convex cone in Rr . 
GVVTIP(1).
Find ~0 E K such that for all y E K there exists an uc E T(Q) satisfying
Find 20 E K such that for all y E K there exists a 21 E T(y) satisfying
where (1, x) denotes the value of 1 E L(X, Y) at x.
By putting q = 0, C(y) = -C(y) for y E K and L(X, Y) = X', we obtain the following vector variational-like inequality introduced by Ansari et al. [6] ; find x0 E K such that for all y E K there exists an 2~0 E T(Q) satisfying 
implies (2) M-0-pseudomonotone-type if for every pair of points x, y E K and for all u E T(x)! we
implies for some 'u E T(y). 
M(x,,T(x,)),B(y,x)) = {(M(~~,~oI),~(y,~))
: u, E WL4~.
REMARK 2.3. Putting M(x, T(x,)) = T(xa)
and Q(y,x) = y -z, we obtain the usual U- PROOF. Suppose that there exists an ~0 E K such that for all y E K there exists ZLO E T (Q) satisfying ( Conversely, suppose that we can find an x0 E K such that for all y E K there exists v E T(y)
Assume to the contrary that for some yo E K, for all z E K and for all u E T(s), we have
Set 2, E K be a point on the curve segment 1 = B(yo,z) such that @(z,,z) = ck B(yo, x)
for cy E (0,l). Then by the M-8-hemicontinuity of T, there exists a 6 > 0 such that
, LY E (0, b) . But this is a contradiction to our hypothesis. The following theorem will play a crucial role in proving the existence of solutions to generalized vector variational-type inequalities for M-0-pseudomonotone-type set-valued mappings. PROOF. For each y E K, we define a set-valued mapping Fl : K --j 2K by pi(y) := {z E K : there exists an u E T(X) satisfying
Hence, there exists an 50 E K such that for all y E K there exists an ZLO E T(Q) satisfying (M(x,,,uo),~(y,xo))
Then Fi is a KKM mapping. In fact, suppose that F1 is not a KKM mapping, then there exists {XI, x2,.
, n with cr="=, LY, = 1 such that x = c,"=, Q,X, # lJy=i Fl(sj) for any j = 1,2,.
,n. Thus, for 'u. E T(z),
for all j = 1,2,. . . , n. Hence, , n.
On the other hand, by the affinity of y ++ B(y,z) and the convexity of y H n(x,y),
Hence, 
